Organophosphorus ester-induced delayed neurotoxicity.
In certain animals, including humans, exposure to some organophosphorus esters causes delayed neurotoxicity (OPIDN). The clinical condition becomes manifest after a delay period, first as ataxia, followed by paralysis. Lesions are characterized by degeneration of axons with subsequent secondary degeneration of myelin in the peripheral and central nervous systems. Recovery is only likely in mild cases, whereas more severe cases show symptoms of an upper motor neuron lesion in the lower limbs. The risk of use of these chemicals is related not only to human sensitivity to this syndrome, but also to the fact that in most disasters involving OPIDN, humans were the prime victims. Therefore, the neurotoxic action of a chemical is of great significance, since pesticides with this property are not recommended for use. Although OPIDN has been recognized for over a half a century, its mechanism of action is still unknown. It is believed, however, that the initial target in OPIDN is the phosphorylation of a neurotoxicity target protein in the nervous system. Study of the relationship between the chemical structure of organophosphorus esters and their neurotoxic potencies suggests that two hydrophobic areas may be present in the vicinity of the active site of the neurotoxicity protein. This article attempts to present an up-to-date overview of OPIDN. Despite the difficulties attributed to experimental variations of the reported studies, I feel that several significant points have come forth from the data.